Abstract -Enantioenriched (>98% ee) b-diketimines derived from Isoquinoline and 2-Amino Naphthalene ('IAN-amines') were prepared. Thermal racemization of a series of R-IAN amines (R = NH 2 , NHMe, NMe 2 ) revealed a high barrier to atropisomerization (~30 kcal/mol) and its relative insensitivity to substitution at the aminonaphthalene nitrogen. Molecular mechanics calculations accurately predicted the observed relative substituent effects.
INTRODUCTION (MS Word Style "06 Het-Sub-heading")
Chiral non-racemic amines are versatile tools for the development of chiral auxiliaries 1 and enantioselective reactions. 2 Yet b-diketimines are nearly undeveloped in asymmetric synthesis 3 despite their otherwise thoroughly developed coordination chemistry as a class of N,N-chelating ligand. 4 We recently introduced the IAN-amines (1) as the first axially chiral b-diketimines. 5 Embedding the This paper is dedicated to Professor Leo A. Paquette -a uniquely gifted scientist, statesman, and mentor -for his many contributions, including those to physical organic chemistry and asymmetric synthesis. 
b-diketimine framework into a binaphthyl backbone sterically and electronically distorts the usual resonance delocalization of the chelating ligand, thereby creating an interesting ligand for metal-based catalysis of organic reactions. This desymmetrization would be compromised, however, if the barrier to atropisomerization is low under operating conditions desired for most organic reactions (room temperature or below). 6 Hence, determination of the barrier to atropisomerization is critical to the future development of IAN-amines. The need for an inherently high barrier is also important since the perception that 'buttressing' by substituents at the 3-position of binaphthyls can be used in a general way to raise the atropisomerization barrier is not supported by the literature. 7, 8 We report here the determination of the atropisomerization barrier within a series of sterically diverse enantioenriched IANamines. In all cases, racemization is undetectable at room temperature and relatively insensitive to the size of the substituents at the naphthyl amine nitrogen.
RESULTS AND DISCUSSION
Racemic IAN-amines (1a-c) were prepared using the method described previously. 5 As is typical of nearly all R-IAN amines we have prepared, the enantiomers resolve well on several chiral, non-racemic Figure 1 ). We therefore suggest that relative entropic contributions to racemization as a function of amine substituent are neglible. Moreover, a clear energetic difference is observed between anti-1 and syn-1, the two possible conformers leading to racemization. 9 Not surprisingly, anti-1 is substantially lower in energy than the syn-1 conformer due to the lower energetic cost to bring the nitrogen lone electron pair in plane with the C-8' hydrogen. The excellent correlation between experiment and calculation suggests that the latter may be used as a predictive tool.
Calculations of racemization barriers for IAN-amines not yet synthesized predict that substantial variation in the size of the naphthyl amine substituents is possible without compromising their configurational integrity (entries 3-5, 7-8, Table 1 ). Although phenyl substitution of the parent IAN to form Ph-IAN (1d) lowers the racemization barrier relative to all other secondary IAN derivatives examined, the expected half-life remains greater than Me 2 -IAN (1c) ( Table 1 , cf. entries 3, 6). Among alkyl substituents, a substantial increase in configurational integrity accompanies increasing substitution (Table 1, In summary, kinetic measurements were used to determine the free energy for racemization in a series of IAN-amines. Relative to the parent IAN-amine, the secondary and tertiary amine derivatives exhibited atropisomerization barriers within 1 kcal/mol. These barriers translate to half-lives of about 6 days at 69.5 °C. Molecular mechanics (MMX) calculations accurately chart the substituent effects and were used to predict the barrier to racemization for presently unknown enantioenriched IAN-amines. This companion study of experiment and calculation provides a first look at the atropisomerization process for IAN-amines at the molecular level, and establishes their viability as reagents for enantioselective synthesis.
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